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OUR UN WATERED EMPIRE. 

BY NELSON A. MILES, BRIGADIER-GENERAL, U. S. ARMY. 



Those pioneers of American civilization who had the fortitude 
and enterprise to cross the Atlantic and plant their colonies upon 
the inhospitable shores of this continent, in order that they might 
be free from the tyranny of monarchical governments and better 
exercise the rights and privileges of independent life ; who for gen- 
erations contended against a savage foe, felling the forest, clearing 
and cultivating the fields to obtain sustenance for themselves and 
their families, and who early established institutions of learning 
for the benefit of all classes, and eventually inaugurated and es- 
tablished a most perfect system of government, must of necessity 
have had within themselves the heroic elements of character which 
have made people great and preeminent in all ages of the world. 

Possibly if there is one moral influence that has contributed 
more to the success of that people during the past three hundred 
years than any other, or which will warrant their prosperity and 
perpetuity in the future, it is the home life of the settlers of this 
country. Nothing could be more beautiful and sacred than the 
traditions, memories, and influences that are embraced in that one 
word home ; and immeasurably is this the fact when it is blessed 
with the assurance of independence and competence which 
characterize the homes of our country. Loyalty to American in- 
stitutions is assured by bonds of citizenship and the actual owner- 
ship of that blessed portion of earth, however humble it may be, 
that can be called an American home. The simplicity and purity 
of such a life is one of the glories of our country. The free air of 
heaven inspires pure thoughts and noble actions, industry without 
avarice, luxury without intemperance, economy blended with 
charity and generosity ; and it is these associations and surround- 
ings that have contributed to our physical and moral worth as a 
people and a nation. 
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In contradistinction is that unfortunate class of people who 
have sought this country either for a place of refuge or an asylum, 
crowding our cities and towns, inhabiting the alleys, breathing 
foul air, and living upon limited and unwholesome food, their 
idea of life contaminated even beneath its natural sphere by the 
associations and influences constantly before them and surround- 
ing them. Hence, any measure that our government can adopt, 
that will, in the main, promote the general good of the people, 
by which the true American character and spirit can be sus- 
tained and encouraged, is, indeed, worthy of careful considera- 
tion. 

As we review the acts of our government for the public good, 
prominent among which appear the improvements to our great 
natural water-courses and harbors for the welfare and benefit of 
commerce, and the interchange of products of our country for 
those of others, although there may have been unwise discrimin- 
ation used in such appropriations, yet, in the main, they have un- 
doubtedly been of national benefit. The Homestead Act, by 
which the vast public domain has been surveyed and subdivided 
into small tracts and placed within the reach of an industrious 
people, is, perhaps, the most judicious single act of which our 
government can boast. Next in importance may be mentioned 
the Preemption Act, similar in effect and with results as far-reach- 
ing and beneficial. The Timber-Culture Act is another, and one 
of more benefit than most people realize, for the rapid destruc- 
tion of our forests must in a few years produce a timber famine if 
it is not counteracted by the cultivation of forests ; and as 
these are developed the disastrous effects of drought, torna- 
does, and cyclones will be diminished. Another com- 
mendable act of the government has been the appropria- 
tion of vast tracts of our public domain to the establishment in 
each State and territory of agricultural colleges, by which most 
useful knowledge has been disseminated to every portion of the 
United States. Last, but not least, has been the aid given by the 
government in the way of land subsidies for the construction of 
the great transcontinental railways, by which the nation's loyalty 
and unity are bound by iron bands, and the people of one section 
are enabled to communicate readily with those of another, not to 
mention the benefits that have been assured to the commercial 
interest of the country; and while these methods have been 
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criticised, and in some respects condemned as injudicious, it must 
be remembered that the country at large has been greatly bene- 
fited. The price of every alternate section of land held by the 
government was immediately doubled, and the government realized 
two dollars and fifty cents per acre instead of one dollar and 
twenty-five cents for every acre sold ; and the value of such lands 
was increased fully 100 per cent, over what it would have been 
had they remained remote from any means of communication. 

In view of the fact that there are vast areas of the public do- 
main still remaining unoccupied, which seem to require an intel- 
ligent and judicious system of improvement by the government 
in order that the best results may be obtained in their settlement, 
and in order to prevent a small percentage of the people from taking 
possession of the water-courses and holding them exclusively for 
their own benefit, thereby shutting ont all others from the occupa- 
tion of a much larger portion, and practically controlling the use 
of hundreds of acres of public land where they are entitled to 
one, it might be well for the government to inaugurate some 
system by which these lands may be utilized and colonized for 
the benefit of the home-builders who constitute our best popu- 
lation. 

There is another view of this matter which should not fail to 
be duly considered. Within the last few years we have witnessed 
the terrible results occasioned by drought, and half -crops have 
been reported throughout many of the States and territories. We 
have also noticed that this has resulted in a very large percentage 
of land, in several of the States and territories referred to, being 
placed under very heavy mortgages; and should this impending 
evil continue for a series of years, no one can anticipate what may 
follow. That good results can be produced by a scientific and 
judicious control of the water-courses of the western country is a 
fact so well established that it does not require argument. We 
may have reached that period in which attention should be drawn 
to this important subject: and it is not surprising that the ques- 
tion of water-storage and irrigating works in the arid regions of 
our western country has been engrossing the attention of the people 
of the United States, especially the citizens residing west of the one- 
hundredth meridian, more in the past few years than ever before. 

While the people of nearly every State and territory west 
of that meridian have carefully considered the question, and 
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their legislators have enacted laws bearing upon it, the Fed- 
eral Government but recently took up the matter by act of Con- 
gress authorizing the investigation of this subject to ascertain 
to what extent the arid regions of the United States can be 
benefited by irrigation. It stipulated that $100,000 be ap- 
propriated for topographical surveys for the fiscal year 
ending June 30, 1889, or any part thereof, to be used by the 
very able Director of the Geological Survey, Major Powell, 
with the approval of the Secretary of the Interior, for the pur- 
pose of ascertaining the feasibility of providing reservoirs 
of water with a view to establish a system of irrigation of the 
lands in question, and Major Powell was directed to make his re- 
port to Congress at as early a date as was practicable. Upon his 
report and the recommendations of the Secretary of the Interior, 
the $100,000 was supplemented by an additional appropriation of 
$250,000 during the last session of Congress, by the passage of an 
act for the further investigation of the arid region. A committee 
of Senators was appointed to visit the arid regions of the different 
western States and territories the past summer. It completed its 
work of investigation; was on the road some fifty days, travelling 
in that time about 12,000 miles, and taking the testimony of 
hundred of witnesses. 

These were the first Federal steps toward the utilization of 
what is commonly called desert land. The bill reserves all lands 
that may hereafter be designated for reservoirs and ditches, and 
the lands to be reclaimed by irrigation for such reservoirs, from 
the date of the passage of the act ; and provides that the Presi- 
dent may from time to time remove any of the reservations made 
by the bill, and in his discretion, by proclamation, open any por- 
tion or all of the lands reserved by the provision to settlement 
under the homestead laws. This, however, should be modified so 
as to fix the price of such lands, improved by the general govern- 
ment, as will compensate it for the expense of such improvement. 
The sums appropriated, it is hoped, are but the commencement 
of necessary appropriations for irrigating purposes, as they will 
scarcely cover the amount requisite for preliminary investiga- 
tions, without in the least considering the vastness and extent of 
the work to follow. The engineers employed in the work are 
required to measure the various streams and sources of water 
supply, select sites for reservoirs and other hydraulic works neces- 
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sary for storage and utilization of water, make maps of arable 
lands surveyed, and furnish full information for the use of Con- 
gress in considering further legislation on the subject. They are 
at present engaged in their investigations and surveys. 

The Japanese have practised this improved system of agricult- 
ure for thousands of years, although their country is blessed with 
as much rain-fall as the fertile valleys on the eastern slope of our 
continent. They viewed the matter in its most practical light, 
using reservoirs and catchment basins for the storage of water 
when it was at flood, thus preventing destruction to growing 
crops, and diffusing the water so stored to the low lands by a 
regular flow in periods of drought. Even the Chinese have been 
able, by careful, intelligent, and patient husbandry, to retain the 
fertility of their soil for thousands of years. 

The natives of India, by their system of wells, tanks, and 
reservoirs, have contended against the calamities of nature for 
ages. They store the water brought by the monsoon and husband 
it for use throughout the whole year. In some of the districts 
they have formed large artificial lakes by obstructing the rivers 
in the valleys at the most available points. The English govern- 
ment has spent millions of pounds sterling in furthering the 
interests of the cultivators of the soil in India by making per- 
manent channels, which carry off the water, secured by means 
of dams, at all seasons of the year; and by obstructing the 
bases of the valleys so as to form immense reservoirs, con- 
ducting the water from them over the fields by means of 
canals, from which the government derives a valuable revenue, 
and by which the droughts, formerly so frequent and fatal, 
causii g famine and disease, have to a great extent been obviated. 
Not only have these judicious measures benefited the 250,000,000 
of people of that country, but their prosperity has seriously af- 
fected the market of the American farmer. Although irrigation 
in India has been maintained for generations, the English gov- 
ernment saw the necessity of improved works, and right liberally 
has it appropriated funds for the various improvements. The out- 
come of it has been that the increased number of square miles now 
under cultivation, in excess of what was cultivated before the im- 
provements were projected, results mainly from the utilization of 
land formerly devastated by drought and flood. In a great portion 
of India the population depend entirely upon irrigation. 
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The Spaniards and Mexicans in the southwestern territories and 
in southern California, many years before that part of the country 
came into the possession of the United States, brought the much- 
needed source of life to their lands generally from small streams 
by their system of acequais and zanjas. There are to this day in 
the Salt River valley of Arizona what appear to be the remains of 
an immense system of canals, which no doubt existed a thousand 
years before Columbus discovered America, and aided in the pro- 
duction of enough vegetation to sustain a population many times 
the number at present in that territory. The engineers of to-day 
are running the lines of their channels along the water-routes of 
that prehistoric race. 

This has been a prominent question in the history of all the 
western States and territories, and, by being brought to the atten- 
tion of the general public, the necessities and usefulness of irriga- 
tion may in time be extended to all needed parts of the country. 
In some parts of the country the system would prevent the deso- 
lating effects of drought, and in others, by the use of reser- 
voirs and dams for storing the waters, the disastrous floods 
that almost periodically destroy growing crops and injure 
routes of travel and commerce would be rendered less frequent 
and destructive. The small amount of work necessary for 
making lands bordering on a live stream proof against 
any drought occurring in any part of this country is remarkable; 
and it is even more remarkable to witness with what passiveness 
the agriculturist sees his crops withering, blasted for want of 
water, almost every summer, in the different parts of our country, 
when the remedy is so near at hand. There is not a piece of land 
sold in the "West in regard to which the judicious purchaser does 
not look well into the question of how many inches of irrigable 
water goes with the land, as it is the most important factor to be 
considered. The water-right, the number of miner's inches that 
can be used, and the cost price per foot per acre, are all matters to 
be considered. 

History teaches us that irrigation is the oldest and surest 
method of intelligent agriculture. It was understood in the earli- 
est days of the semi-civilized races and practised in Egypt, Persia, 
and Assyria ages before the Christian era. The richest and most 
productive regions of the earth have been cultivated for thousands 
of years in this manner. The valley of the Nile, various parts of 
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Europe, and a great portion of India have always depended upon 
it for the products of their soil. Some portions of Egypt, which 
the Nile did not irrigate, were watered by canals filled by taking 
to them the waters of that great river, and the people were im- 
pressed with the necessity of keeping these canals free and unob- 
structed and always filled with living water. 

The following resolution was presented in the platform of one 
of the political parties in a western State some time ago as an im- 
portant measure : 

" Resolved, That the waters of the State belong to the land they irrigate, and we 
favor and will aid in maintaining a broad and comprehensive system of irrigation 
that looks to the benefit of the irrigator as primary to the assumed rights of the 
riparian and appropriator ; a system controlled by the government, free to aU, 
under the control of no class of persons, and established and maintained by a 
revenue derived from those whom the system will benefit. We believe the water is 
the property of the people, and that it should be so used as to secure the greatest 
good to the greatest number of people." 

The government of our country has an important mission to 
perform, now that it has once taken charge of the work, and it is 
presumed that it will continue until a time when the whole irri- 
gation system will be under its control, with one simple law gov- 
erning it alike in all the States and territories. Otherwise, there 
is danger of confusion and clashing of interests. As to whether 
it will be taken charge of by the Federal Government remains to 
be seen. The enormous amount of money required to place the 
desert lands in a productive state would have to be furnished by 
the government, as it would be impossible for the States and ter- 
ritories to complete such a system as is in contemplation ; and 
the funds expended should, by a well-matured and comprehensive 
plan, revert again to the treasury of the general government from 
the sale of its lands thus improved. 

The people of California interested in irrigation, at the State 
Irrigation Convention in 1887, presented the following proposi- 
tions in the form of amendments to the State constitution : 

"First— The declaration that every natural stream and water source is public 
property. 

"Second— That the appropriation for beneficial uses of any such scream must be 
made under legislative enactment. 

"Third— That all water so appropriated in the State is declared to be a pub- 
lic use. 

"Fourth— Hates and rents for use are to be fixed by public authority, but must 
not exceed 7 per cent, on capital actually expended in constructing irrigating 
works.' 
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The Legislature of Wyoming territory has adopted the water 
legislation of the State of Colorado, which is considered the best 
in use by any of the States and territories. The subject has been 
discussed at length in the various reports of the governors of dif- 
ferent western States and territories, and all the western States 
have fostered and cared for irrigating enterprises ; and their 
citizens have invested millions of dollars, the revenue from which 
makes it a very profitable investment and benefits the people and 
the country adjacent to the plant. 

Now let us consider the area of the region wherein the surveys 
are to be made. The area of our country consists, according to 
the records of the Agricultural Department and other sources, of 
1,500,000 square miles of arable land, and an equal amount 
equally divided in pasture land and in mountain and timber, — 
Alaska not being included in the estimate. Of the arable land it 
requires a little over 300,000 square miles to produce all our 
grain, hay, cotton, sugar, rice, and vegetables. The extent 
of the territory west of the one-hundredth meridian 
is estimated at 1,300,000 square miles, of which over 
one-fifth will not admit of cultivation owing to its rugged, 
mountainous character, while the remaining area requires only 
water to make it serviceable either for agriculture or pasturage. 
Of the million square miles that can be made productive, it is 
estimated that 150,000 square miles can be redeemed, being equal 
in area to one-half of the land cultivated in the United States. It 
will be seen at a glance what a vast population the land in ques- 
tion will be able to support, and the immense benefit that will in 
time accrue to the government and the people. 

The precipitation of water in the mountainous portions of the 
arid belt averages about twenty inches yearly, although in parts, 
in some years, as much as seventy-five inches has fallen, causing 
floods in the streams, frequently creating destruction in the arable 
low land, and the most of it disappearing in the sandy wastes, 
where the average rainfall is scarcely five inches. The lesser 
amount falling on low desert lands and the greater in the mount- 
ains, the plan for obstructing the mountain valleys or canons, 
wherever it can be done to advantage and at small cost, should in 
all cases be pursued to completion. Where natural catchment basins 
exist, — and there are any number of them in the mountains, — the 
government should reserve them for future irrigation purposes. 
vol. cl. — no. 400. 25 
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Private enterprises, mindful of the advantages and large returns 
for money invested and the indifference shown by the Federal 
Government, have taken up many important sites for reservoirs 
which drain areas many square miles in extent, and control the 
water for vast districts. On the surface of the arid regions it is 
estimated that about fifteen inches of water falls annually, most 
of which can be utilized for the one million acres estimated to be 
productive for pasturage and cultivation, by the use of reservoirs, 
canals, and artesian wells. As over four-fifths of the one million 
square miles can only be used for pasturage for the immense 
herds that now roam the valleys and mesas, this will require 
very little water when compared with the land to be cultivated. 
Nearly all of the arid region embraces arable lands favorable for 
agriculture in all its phases, from the cultivation of the products 
of the north temperate zone to those of the tropics. "Where 
irrigation is used in the north, the season for watering is gener- 
ally not longer than three months, but in the south it embraces 
at least eight or nine months of the year. As much water is 
used at a time as would result from a day's severe rain. A prac- 
tical knowledge is requisite, as too much water is liable to pro- 
duce more injury than benefit. While the irrigated farms are 
larger generally in Colorado and Utah, in Southern California 
twenty acres is as much as one family can well care for when de- 
voted to the cultivation of vines, fruits, or alfalfa. 

That eminent journalist, statesman, and scholar, Sir Edwin 
Arnold, recently passing across the continent, made this observa- 
tion : 

" Nothing has struck me more in my visit to America than the slope of your 
Sierras. Tour orchards and vineyards were a revelation to me. You will he the 
wine-growers of the world. Then, in your sagebrush plateaus you only need irriga- 
tion to make them fruitful. The land I saw in Nevada is almost exactly like what 
I saw in India and Arabia, which has been made so productive." 

Dividing the area to be reported upon by the Geological Survey 
into three divisions, the first would embrace the land whose east- 
ern limit would be near the one-hundredth meridian, and its 
western bordering the foot-hills of the Eocky Mountains, near the 
one-hundred-and-fifth meridian, while its extent would reach 
from the Rio Grande River in Texas to the Canadian boundary. 
The second division would have its eastern limit near the one- 
hundred-and-fifth meridian, and its western boundary the Sierra 
Nevada and Cascade ranges of mountains. Much of this division 
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is a mountainous country. The streams of the west find their 
sources near the summits of the mountain peaks covered with 
eternal snow, and derive their main supply from the rains and snow 
that fall within the great basin through which they course to the 
sea ; and it is on this vast mountain region that the low lands and 
foot-hills will have to depend for the water to make them beauti- 
ful in the garb of nature. Its canons can be formed into great 
catch-basins for retaining the rains in their season, while natural 
lakes are numerous throughout its length. 

The State of California, blessed with prosperity derived from 
its irrigating works, comprises most of the last division, and it is 
fast being populated with an intelligent class of agriculturists, 
brought thither mainly through the richness of the soil, the pub- 
lic enterprise and success of irrigating works, and the assured 
prosperity of the country. The changes wrought in places in 
California which not long ago were considered valueless have been 
indeed wonderful. Where once it was thought nothing but sage- 
brush and cactus could grow, the land has been cleared, ditches 
have been formed, trees planted, crops cultivated, and the land 
placed in a higher state of cultivation than many favored locali- 
ties of the eastern aud southern States. In ten years villages and 
cities have sprung up where before coyotes starved. In fact, it is 
impossible for one to conceive how much a country supposed to 
be utterly worthless can be benefited by the use of water, unless 
he has seen such effects. To pass from the hot, arid regions 
into the fertile valleys of California is as gladdening to the 
eyes of the beholder as the sight of an oasis is to the traveller 
in the desert. To see the countless acres of trees with 
their ripening fruit (for some kind of fruit is always in 
season in that region), the unlimited acres of grapes, fields of 
wheat, barley, and alfalfa, and everything breathing life and 
health, is to see the blessed use of water, husbanded and cared for 
and appreciated in all its worth. Prom land valued at less than 
$1 per acre it has increased through the medium of improvements 
of land adjoining, and the benefit of a sure supply of water, until 
one acre is worth as much as one hundred would have been had 
not the systems of irrigation been established. No part of this 
country has attained such success in irrigation as this. The 
practice of it has spread from this part of the country to all parts 
of California, Arizona, Utah, Colorado, and other States and 
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territories. Without irrigation, except in certain moist lands 
these heautiful valleys and low lands would once more revert to 
desert wastes. 

It is a well-known fact that after land has become thoroughly 
cultivated by irrigation less water is required; and it is safe to 
assert that thousands of acres of so-called desert land may become 
adapted for agricultural purposes without the continued help of 
irrigation. Immediately following the establishment of an irriga- 
tion district, after the canals with their lateral ditches have been 
completed and the cultivation of crops has commenced, the plant- 
ing of trees should be encouraged. The eucalyptus variety is mostly 
planted in California, and the cottonwood in Arizona and New 
Mexico. The former has a very rapid growth, and as a wind- 
break and a protection to crops it is used extensively, although it 
is very exhausting to the soil. Coincident with irrigation should 
be tree-planting, which would in a short time not only change 
the appearance of the country, but supply the wood which is 
necessary for fuel. It would hardly be possible to estimate the 
value of trees in their usefulness toward reclaiming arid 
lands, and too much cannot be said in urging the profuse plant- 
ing of them. In fact, it would be well for the government, in 
selling land reclaimed by it through the irrigation works to be 
established, to make it compulsory on the purchaser to plant a 
portion of his acreage in forest trees. They would only require 
thorough irrigation during the first year, less of it the second, 
very little the third, and none at all thereafter. Tree-culture, 
especially the planting of trees indigenous to the country, should 
by all means be encouraged. 

As we review the past, we notice the action of the unscrupu- 
lous and the insatiable following in the wake or hanging upon the 
flanks, and very often seen in a position far in advance, of any 
humane, progressive measure which may be adopted for the benefit 
of mankind or to promote the welfare of a worthy people. It is 
wonderful how difficult it has been to ward off the schemes of 
these avaricious creatures; and in a measure of this kind, which 
has in view the welfare of the entire people, safeguards cannot be 
too strongly applied to protect it from such contaminating in- 
fluences. It is a fact to be regretted that many of our most com- 
mendable measures, whether municipal, State, or national, which 
have given us avenues of commerce, works of art, and many im- 
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provements for the public good, whether patriotic, humane, or 
beneficent, have been embarrassed and contaminated by the touch 
of these creatures, and the purpose of the designer has often been 
marred and debased by the contact of those who see nothing in 
any public or progressive measure other than the opportunity to 
gratify their craven and selfish desires. 

Moreover, it should be distinctly understood that there are 
hundreds of square miles of our public domain where it would be 
utter folly to spend more money than the amount necessary to 
ascertain the fact of their worthlessness. Dangers of this kind 
should be avoided, and the government should systematically im- 
prove what property it possesses worthy of such expenditure, and di- 
vide it up in such a manner that it can be cultivated by an industri- 
ous, enterprising, and intelligent people, who will build for them- 
selves and their posterity homes that will adorn and beautify any 
State or territory, thus encouraging and sustaining the true spirit 
and character of American citizens, and promoting the general wel- 
fare of our entire country. As we can point to the past with just 
feelings of pride, it is hoped that our future may be as bright, 
prosperous, and progressive. 

Nelson A. Miles. 



